
Visual data from four different astronomical targets were selected 
from the Mikulski Archive for Space Telescopes (MAST), a NASA 
funded archive that hosts data from dozens of missions (Space Telescope 
Science Institute, 2023). The four targets that were chosen included the 
observation of a star with a known transiting exoplanet from the K2 
mission, a RR Lyrae variable star from the Kepler mission (Figure 1), a 
millisecond pulsar from the K2 mission, and an active galactic nucleus 
from the TESS mission known to be variable at visible wavelengths.

Furthering the accessibility of astronomical data through sonification
Jonathan Alexis

Mentored by Crystal Mannfolk 

The study of astronomy relies heavily on an observer’s sense of sight. 
With the naked eye, or using equipment, vision is often required to 
interpret data. Even when data gets converted to a chart or a graph it is 
still inaccessible to the blind or visually impaired (BVI). The best way 
for them to interpret data is to utilize another one of their senses. 
Hearing was chosen for this research project because sonification, a 
sound-based method used to analyze data, is commonly used in the field 
of astronomy. Sonification is a method of non-speech audio that presents 
information (Anderson & Sanderson, 2004). One method of producing 
sonification is through the Python coding language. Astronomers have 
developed a package called ‘Astronify’ which allows users to sonify
astronomical data and is actively being used and developed by the Space 
Telescope Science Institute (STScI).

The purpose of this project was to validate the process of sonification 
for the analysis of astronomical data. The null hypothesis was that there 
was no correlation between previous expertise in the areas of 
sonification and astronomy and a subject’s ability to accurately identify 
what type of target was sonified.

The correlation test shows that expertise (of astronomy and 
sonification) and a subject’s ability to accurately identify the type of 
target sonified were correlated, r(54) = 0.449 and p = .001. Using the 
alpha level of 0.05, the null hypotheses can be rejected, indicating that 
the results are significant specifically at both ends of the expertise 
spectrum. People who have more experience in astronomy and 
sonification are more likely to accurately determine what they are 
hearing.

After the targets were chosen, the next step was to create the 
sonifications using Python. With the use of the Astronify package, users 
can sonify the targets as seen in Figure 2.

After the code was completed, the files of the four sonified targets 
were trimmed to have similar lengths and were organized to be 
evaluated. A survey was created to evaluate the correlation between 
expertise, in the areas of astronomy and sonification, and target accuracy 
of 54 subjects. This survey contained 14 preliminary questions for each 
subject to answer, testing their expertise of astronomy and sonification. 
Depending on how many answers were correct, each subject earned a 
score out of 14. A perfect score would indicate a subject’s high level of 
expertise, as the questions were not simple enough to answer correctly 
by only guessing. After this, the 54 subjects were given information on 
seven different possible astronomical targets and how they vary over 
time. These subjects range from high school students to experienced 
astronomers. The second part of the survey contained the actual audio 
from the sonifications created by the code and asked the participants, 
“What astronomical target are you listening to?” for each of the four 
sonifications heard. Once again, depending on how many they answered 
correctly, they each received a score between zero and four. Both scores 
were then recorded and analyzed for results.

The purpose of this project was to validate the process of sonification 
for the analysis of astronomical data. This purpose has been partially 
met, as the survey results demonstrated that sonified targets can be 
successfully identified by professional astronomers. Even though BVI 
individuals were not tested, this data could be utilized by those who rely 
on their sense of hearing. These findings support the use of sonification 
in the field of astronomy and its potential to increase the accessibility of 
astronomical data by BVI individuals. Recommendations for further 
research include the testing of actual BVI subjects, sonification of more 
complex targets, and the development of methods utilizing other senses 
such as touch. Methods to expand accessibility in the astronomical field 
are essential to promote equity for BVI individuals.
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The analysis of this project was primarily focused on the results of the 
sonification survey. The null hypothesis was that there was no 
correlation between a subject’s expertise of sonification and astronomy, 
and their ability to correctly identify the targets on the survey. An 
expertise score and sonification score were assigned for each survey 
participant (Graph 1). 
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Figure 1: This is a 
visualization of the 
data from the 
MAST. This graph 
is of the RR Lyrae
variable star and 
came from the 
developed code 
after completion.
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Graph 1: The 
trendline of this 
correlation 
shows the 
relationship 
between the 
expertise score 
and the target 
accuracy.
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Figure 2: This flowchart is an example of how the code was formatted. It was divided into 
six main steps that follow the process of sonification.
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